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When limb salvage is the goal, prosthetic grafts must 
be employed for femorodistal bypass if there is 
insufficient length of autologous vein of adequate 
quality available. Those constructed from expanded 
polytetrafluoroethylene (ePTFE) are most favoured 
currently but the performance ofall prosthetic materi- 
als is substantially inferior to that of autologous vein 
especially when the bypass must extend distal to the 
popliteal artery. While the search continues for better 
synthetic arterial substitutes vascular surgeons have 
attempted to compensate for the mechanical and 
biological deficiencies of prosthetic grafts by the 
application of various adjuvant therapeutic strategies. 
These include supportive drug therapies such as 
administration of low-dose aspirin, long-term anti- 
coagulation and infusion of a prostacyclin analogue. 
Of these only aspirin has been shown to have any 
appreciable beneficial influence upon graft patency 
rates. Suppression of anastomotic myointimal hyper- 
plasia by manipulation of the genetic omposition of 
vascular endothelial or smooth muscle cells is an 
interesting idea for the future. But, currently the best 
chance of improving the performance of ePTFE grafts 
rests with refinements to the surgical techniques 
employed for the bypass procedure itself. 
The construction of an adjuvant arteriovenous 
fistula at or close the distal anastomosis is a technique 
advocated by some. ~ Its purpose is to accelerate blood 
flow in the graft above a theoretical thrombotic 
threshold velocity level, but there is no scientifically 
acceptable evidence that patency rates can be 
improved as a result. Only a positive outcome from a 
properly controlled randomised trial is likely to 
persuade the sceptical majority of vascular surgeons 
that this device may have a useful role. 
By contrast, the interposition of vein patches, cuffs 
or collars between graft and recipient artery at the 
distal anastomosis are techniques which have been 
adopted by increasing numbers of surgeons during 
the last few years. Originally employed to facilitate 
technically demanding vascular anastomoses it now 
seems possible that they may carry other serendipi- 
tous benefits. It has been observed that when ePTFE 
grafts with distal vein patches or cuffs do fail the 
recipient artery and run off vessels remain patent and 
remarkably free from myointimal hyperplasia. A 
similar phenomenon has been noted in experimental 
studies in dogs 2 and although the mechanism remains 
poorly understood there is reasonable cause to believe 
that these techniques may impact o advantage upon 
anastomotic myointimal hyperplasia which is respon- 
sible for at least one third of all ePTFE graft 
occlusions. 
The interposition vein patch technique for anasto- 
mosis of saphenous vein grafts was first described by 
Linton and Wild 3 in 1970 and adapted for use with 
ePTFE grafts by Bernhard 4 in 1981. The modern 
version of this operation, popularised by McFarland 
and Taylor sin 1988, involves extension of the patch for 
a distance of 2-3 cm into the recipient artery to create 
an elongated funnel-shaped anastomosis. Siegman 6 
was responsible for reporting the first vein cuff 
procedure in 1979 but Miller et al. 7 in 1984 were more 
successful in drawing the technique to the attention of 
other vascular surgeons. The latest configuration 
proposed by Tyrrell and Wolfe 8 in 1991 attempts to 
combine what they perceive to be the best features of 
the Taylor patch and the Miller cuff. 
Although these authors have all claimed advantage 
from application of their techniques evidence of 
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efficacy, where any has been offered, has been based 
without exception upon uncontrolled series and in 
some cases the numbers have been so small as to 
represent little more than anecdote. However, there 
are now a number of properly controlled randomised 
trials underwa~ the most advanced of which is that 
undertaken by the Joint Vascular Research Group of 
Great Britain and Ireland. Formal publication of the 
results of this trial is being delayed pending comple- 
tion of a minimum follow-up period by all subjects 
entered but preliminary results, presented to the  
Vascular Surgical Society of Great Britain and Ireland 
in 1994 and published in abstract form, 9 already show 
a statistically significant advantage for ePTFE grafts 
with Miller cuff over similar grafts without cuff when 
the distal anastomosis  to vessels below the level of 
the knee joint. The results to date show no difference 
in patency rates associated with the use of the Miller 
cuff for more proximal grafts and this suggests that 
the technique is of benefit mainly for small vessel 
anastomoses. Definitive proof of the value of vein cuff 
techniques must await the completion of this and 
other trials in progress but on present evidence a 
degree of cautious optimism would seem to be 
justified. 
Speculation about the mechanisms by which inter- 
position vein patches, cuffs and collars might mod- 
ulate anastomotic myointimal hyperplasia is con- 
siderably more than idle curiosity. Better 
understanding of how they work might lead to the 
design of more efficient anastomotic onfigurations 
but could also provide new insight into the basic 
pathogenesis of myointimal hyperplasia itself. Two 
theories, not necessarily mutually exclusive, predom- 
inate; buffering of compliance mismatch between the 
comparatively rigid ePTFE and the recipient arter~ 
and alteration of local haemodynamics at the 
anastomosis. 
It has been demonstrated in laboratory experiments 
that a strip of long saphenous vein is more compliant 
in its longitudinal than in its transverse axis 1° and it 
has been suggested that the Miller cuff technique 
benefits from this property. However, nobody has yet 
shown any evidence to support the hypothesis that 
compliance mismatch is an important factor in the 
pathogenesis of myointimal hyperplasia. When vein 
cuffs are examined by cine digital subtraction angiog- 
raphy a month or more after operation it is impossible 
to detect any wall movement with the pressure pulse 
which suggests that cuffs themselves rapidly become 
virtually non compliant in vivo. The case for buffering 
of compliance mismatch therefore remains very much 
sub judice. 
The case in favour of a haemodynamic mechanism 
is perhaps a little stronger but also remains unproven. 
An interesting observation from laboratory bench 
model studies is that "Miller cuff" anastomoses are 
associated with the formation of a large coherent 
vortex within the cuff itself, and the same phenome- 
non can be demonstrated in vivo by cine angiography 
or colour duplex scanning. 11 It has always been 
assumed that undisturbed laminar blood flow is the 
ideal. This is certainly true for normal arteries which 
have not suffered endothelial trauma and do not 
naturally include end to side junctions. However, 
circumstances are very different from normal when a 
prosthetic graft is anastomosed to an artery. Endothe- 
lial trauma, which is inevitable at the time of surgery, 
is the principle cause of myointimal hyperplasia nd 
there are likely to be other factors present in prosthetic 
grafts but not in autologous vein grafts which aggra- 
vate this process. It is known that flow phenomena 
that lead to high shear stresses on the arterial wall 
suppress the formation of myointimal hyperplasia 
while conversely low shear stresses promote it. This 
accounts for the usual distribution of myointimal 
hyperplasia t the heel, toe and on the floor of end to 
side vascular anastomoses. There are reasons to 
believe that a large coherent vortex, of the type 
observed within the Miller cuff, might result in greater 
shear forces being exerted upon the arterial wall than 
normal aminar flow and this is a possible, although at 
this stage very speculative, explanation for the bene- 
ficial effect of this surgical technique. Shear stress 
mapping utilising a laser Doppler system in the 
laboratory and possibly magnetic resonance imaging 
in patients should provide the means to confirm or 
refute this theory. 
Clearly more scientific study is needed to elucidate 
further the mode of effect of interposition vein patches 
and cuffs and this could result in the evolution of more 
efficient configurations of anastomosis n the future. 
Meanwhile, there is probably sufficient evidence now 
to justify the routine use of an interposition vein cuff 
whenever a vascular surgeon is obliged to attempt a
prosthetic rather than an autologous vein graft to 
salvage a critically ischaemic limb by femoroin- 
frageniculate arterial bypass. 
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